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Mansoura Univ.

Faculty of Science 3rdYear: math.
Mathematics Dept. Date Jan.2012
Subject: Math. Time: 2 hours
Course Measure theory Full marks: 80

Answer the following questions:

[1] i) Define the measure function. What is the difference between measure
function and probability function.
ii) Prove that the interval [0,1] is uncountable. [20 marks].

[2] i) Complete the following: A set S is measurable of for any set T.....
ii) Prove that if A,B are measurable sets then An B is measurable.
iii) Prove Poincare theorem. [20 marks].

[3] Prove that every bounded measurable function f on a set S is Lebesgue

integrable on S. Hence or otherwise prove that Dirichlet function is

Lebesgue integrable on [0,1]. Prove that it is not Riemann integrable on [01].
[20 marks].

[4] i) Evaluate the integral _[ / where f is bounded measurable function and
0
Q is the set of rational numbers.
ii) Prove that if f is measurable then its square f* is measurable.

[20 marks].
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Answer the following questions:

1. a. Define entire function, smooth curve, multiple open contour.
1

b. Find the roots of (-4 +ﬂ41)Z .
c. If £(z) = u(x,y) +iv(x,¥),2( = X0 +iyQ,wo =ug +ivg. Then prove that

lim f(z) =wq if and only if lim u(x,y)=uqg ,
z—2 (x,y)—>(X0,Y0)

lim v(x,y)=v(Q.
(x,y)—>(X0,Y0)
2. a. State and prove the sufficient C.R.E's.
b. Discuss the analyticity of f(z) = zRe(z).
c. Prove that if f(z) = u(x,y) +iv(x,y) is analytic in D. Then both u(x,y)
and v(x,y) are harmonic in D.

3. a. Show that u(x,y) = x5 - 3xy2 is harmonic function and find its
harmonic conjugate v(x,y) so that £ =u+iv is analytic.

(2,4)
b. Evaluate j @2y +x2)dx + (3x - y)dy, x=2t,y =t% +3.

(0,3)
c. If w = f(z) is analytic and f'(z) is continuous. Then prove that
jf {(Zdz=0.
C

4. a. Evaluate (i) J.——coﬁd z|z-1|=5,
(z + 21)

(i) I TR 5 B :z=3ei9,96[0,2n].
z. +z- 2
b. Let f(z) be analync in a simply connected domain D, z},z) €D.
%)
Then prove that j f(z)dz is independent of the path in D joining z
Z1

and zy.
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Answer the following questions (20 marks each)

Qi

(i)  Define the fixed point of a function g in [a,b]

(i) Explain how to use the fixed point method to approximate the
root of f(x) =0 in [a,b], then state and prove the sufficient
conditions to erasure the convergence of this method.

(iii) Prove that the Newton-Raphson method is quadratic convergent
providing that f'(p) # 0.

Q..

(i)  Derive a suitable interpolation polynomial to approximation

f(1.1) from the following data
f(x) 1 1.5 2.5 3
X 2 3 5 4 10

(i) Use an appropriate integration formula to approximate
[ 13 f(x)dx from the above date.

(iii) Find an approximate value of f '(1.5).

Qs.
(i)  Use Euler method to approximate the solution of the initial
value problem
y=t-y, 1<t<2, y(1)=1L
at t =14 (takeh =0.2)
(i)  Prove that
*n b n-1 B2
[ Foadz =3 |10+ fG + ) ()| -5 '@
Xo j=1
(iii) Show that the sequence
2P 3
B, = + )
" 3 Py
P, > 0 is convergent, then find the order of convergence.
Best Wishes. Prof. E. M. Elabbasy
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Time: 2 Hours ‘\g\,\ Subject: 315m
Final Exam, = Abstract Algebra (2)
12/1/2012 ke
Faculty of Science - Math. Dept.
Answer the following questions: Total (80 Marks)

[1]-i) Define four only of the following : (20 Marks)

Integral domain, field, Quotient field of an integral domain, ideal, sylow p-

subgroup.
ii) Prove that, the set of all units in Z, forms a group under multiplication
madulo n.
iii) the intersection of two subrings of aring is a subring. What about the union?
Give an example.

2) Find (five only) (20 Marks)
i) Asubring in the ring ZXZ.

ii) all solutions of the equation x> —2x% -3x=0 in Zg .

iii) the characteristic of the rings : Z3xZy , ZxZ.

iv) all solutions of  45x =15(mod24)

v) the remainder of 3*7 when it is divided by 23.
vi) all units in the rings : ZxQ, Z[i],Z;( .

3)a)prove  (two only) (20 Marks)
0
i) the set S= {[g b:l;a,b € Z} is an ideal in the ring (M7 (R);+;.)

ii) Every finite integral domain is afield.
iii) Asylow p- subgroup of a finite group G is normal in G iff it is unique
b) Find the order of a sylow 3- subgroup of a group of order 54.

4) Mark each of the following true or false. (20 Marks)
1- Agroup of order 27 is simple.

2- R is the field of quotients of the integral domain Z.

3-M»y«2(Z5) is an integraldomain

4) Z3xZ4 is an abelian ring with unity

5) R = C(as fieds).

6) the intersections of all ideals of aring is also an ideal of the ring.

7) 2Z;+;)=(3Z;+;).

8) aPl= 1(modp) for all integers a and prime p.

Good luck ' Dr.S. AA
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Mansoura University Third Year First Term
Faculty of science Mathematics Date : 16/ 1/2012
Dept. of Math. Topology (1) Time :Tow hours

Answer the following questions (20 Marks for each question)

1- Let (x,7) be a topological space and 4c x . Prove that:
OUNA=pUect=>UNA=¢.

(i is open set < b(4) c 4.

(i) F is closed set > FnAc Fn 4.

2-(i)Prove that the property of being 7, - space is a topological
property.

(i) Prove that a topological space (x,r) is normal space iff

v closed setF,vopen set U such that FcU 3 ¥ ez such that
FcVcVcU.

3-) Let (x,r)and (,5)be two topological spaces. Prove that the
mapping £:(X,r) - (¥,6) is continuous iff (/" (B))c /' (B),VBcY.
(ii) Prove that every closed subspace of normal space is normal.

4-(;)Prove that the compactness is a topological property.
(i) Prove that the topological space (X,7) is 7, -space iff {x} is
closed vxe x.




Mansoura University Final exam 1_st term Subject. Prob.theory (1)
Faculty of Science Time : 2 hours Code : 331 math
Math. Dept 2011-2012 Date : 23/1/2012

3 rd year Math.& Stat. and Computer Sci. Total degree:80 mark

Q1:(20 mark)

1-Let X and Y are two continuous random variables with a joint pdf of the form
J(xy)= {

Find each of the following
a) the constant k. b) The marginals f; (x) and f,(y)

¢) The conditional pdf f (y / x)

k(x+y) 0<x<y<l

0 otherwise

2- Assume that X and Y are independent random variables with density functions

1
. — ~fZx =l M1 0<y<l
f(x)=12 ) and g() =

. 0 otherwise
0 otherwise

Find the probability that the roots of the equation A(f) = 0 are real, where
h(t)=t> +2Xt+Y.

Q2: :(20 mark)
Assume that X and Y are independent random variables with X, ¥ ~Geo(p).

a) Find the joint CDF, F(x,y)
b) If T=X+Y , find the joint CDF, F(x,1)
¢) Find the marginal CDF's F, (x) and F;.(f)

Q3: (20 mark)
If (X,Y)~MULT(n, p,,p, ), then find

(i) Probability density function of ¥ .
(i) E(Y/x)
(iii) The correlation coefficient p between X and Y.

Q4: ( 20 mark)

a) Let X is a random variable has the probability distribution
Flx) = 9—‘5—522 x =234

Find the probability distribution of Y = (X — 3)2.
b) Let X~N(0,1), find the pdf of the random variable ¥ = X,




